VALVE 



BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a valve, e.g., 
attached to an opening of a tank in which a fluid is sealed. 
The valve is operated to discharge the fluid from the tank 
by opening/ closing a valve plug. 
Description of the Related Art: 

A valve has been hitherto generally used to open/close 
an opening of a tank in which a fluid (for example, xenon 
gas) is sealed. The valve comprises a body which is 
connected to an upper end of the tank, a spring which is 
attached in the body, a valve plug which is displaceable by 
the spring, and a valve seat on which the valve plug is 
seated. The valve plug is seated on the valve seat by the 
spring force, and thus the fluid is kept in the tank gas- 
tightly. When the valve plug is pressed against the 
resilient force of the spring, the valve is opened, in which 
the fluid in the tank is discharged outside. 

In the conventional valve as described above, the valve 
plug is seated on the valve seat by the resilient force of 
the spring to keep the fluid in the tank gas -tightly. 
However, it is demanded to secure the gas -tightness for the 
fluid even when the fluid in the tank is discharged by 
opening the valve plug. 



SUMMARY OF THE INVENTION 

A general object of the present invention is to provide 
a valve which makes it possible to prevent a fluid in a tank 
from leaking outside, by using first and second seal members 
for keeping the gas-tightness of a fluid passage before a 
valve plug is separated from a valve seat. 

The above and other objects, features, and advantages 
of the present invention will become more apparent from the 
following description when taken in conjunction with the 
accompanying drawings in which a preferred embodiment of the 
present invention is shown by way of illustrative example. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a vertical sectional view illustrating a 

valve according to an embodiment of the present invention; 
FIG. 2 is a vertical sectional view when the valve is 

closed; 

FIG. 3 is a vertical sectional view when the valve is 
opened; and 

FIG. 4 is a vertical sectional view in which the valve 
is attached to an upper end of a tank. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
With reference to FIG. 1, reference numeral 10 
indicates a valve according to an embodiment of the present 
invention. 

The valve 10 comprises a body 12 which has a 



substantially cylindrical shape, a valve plug 14 which is 
arranged displaceably in an axial direction in the body 12, 
and a spring 18 interposed between the valve plug 14 and a 
spring -receiving member 16 provided at a lower portion of 
the body 12. 

The body 12 is made of a metal material (for example, 
aluminum) . The body 12 includes a main section 22 which has 
a substantially cylindrical shape, an inclined section 24 
which extends while inclining by a predetermined angle 
upwardly from the outer circumferential surface of the main 
section 22, and a flange section 26 which is curved radially 
outwardly from the inclined section 24 and which has a 
substantially semicircular cross section. A first 
attachment hole 28 is provided in a substantially central 
and upper portion of the main section 22 along the axial 
direction thereof. A second attachment hole 30 is formed 
under the first attachment hole 28. The first attachment 
hole 28 and the second attachment hole 30 are communicated 
with each other by a communication hole 32. An annular 
first seal member 34 made of an elastic material is arranged 
on the upper surface of the main section 22. 

The inclined section 24 is inclined radially outwardly. 
An annular second seal member 36 is attached in the flange 
section 26 which is continued and curved from the inclined 
section 24. When the flange section 26 is fixed on an upper 
end of a tank 38 (see FIG. 4) in which a fluid (for example, 
xenon gas) is sealed, the second seal member 36 made of an 



elastic material is interposed between the flange section 26 
and the upper end of the tank 38 as shown in FIGS. 2 and 3. 

A screw section 40 is formed on the inner 
circumferential surface of the first attachment hole 28. A 
screw section 48 of a connecting plug (connecting member) 42 
connected to an unillustrated tube as described later on is 
screwed with the screw section 40. 

The connecting plug 42 is formed of a metal material. 
The connecting plug 42 has a cylindrical pin section 44 on 
one end. The cylindrical pin section 44 protrudes by a 
predetermined length. The end of the connecting plug 42 
having the cylindrical pin section 44 is attached to the 
body 12. A communication passage 46 is formed in the axial 
direction in the pin section 44. The communication hole 32 
and the communication passage 46 are communicated with each 
other through a slit 47 axially formed in the outer 
circumferential surface of the pin section 44. The outer 
diameter of the pin section 44 is smaller than the inner 
diameter of the communication hole 32 of the body 12. 

The screw section 48 is integrally formed on the pin 
section 44 of the connecting plug 42. The screw section 48 
has a diameter widened radially outwardly as compared with 
the pin section 44. A screw is formed on the outer 
circumferential surface of the screw section 48 to be 
screwed with the screw section 40 of the body 12. 

A large diameter section 50 having a further widened 
diameter as compared with the screw section 48 is provided 



on the screw section 48 of the connecting plug 42. The 
communication passage 46 penetrates from the pin section 44 
to the large diameter section 50. The communication passage 
46 is further communicated with the unillustrated tube which 
is connected on the other end of the connecting plug 42. 
The outer diameter of the large diameter section 50 has 
substantially the same dimension as or slightly smaller than 
that of the diameter of the first seal member 34. 

A first stepped section 52 having a diameter reduced 
radially inwardly as compared with the first attachment hole 
28 is formed between the first attachment hole 28 and the 
communication hole 32. An annular third seal member 54 made 
of an elastic material is attached to the first stepped 
section 52. The outer circumferential surface of the third 
seal member 54 has a substantially semicircular cross 
section. The inner circumferential diameter thereof has 
substantially the same dimension as that of the 
communication hole 32. 

As shown in FIG. 2, the distance A between the end 
surface (second end surface) 55 of the pin section 44 and 
the lower surface (first end surface) 57 of the large 
diameter section 50 is smaller than the distance B between 
the upper surface (first abutment surface) 59 of the first 
seal member 34 and the upper surface (second abutment 
surface) 61 of the valve plug 14 (A < B) . That is, the pin 
section 44 does not abut on the upper surface 61 of the 
valve plug 14 when the lower surface 57 of the large 



diameter section 50 abuts on the upper surface 59 of the 
first seal member 34. 

An annular valve seat 56 on which the valve plug 14 is 
seated is attached to the upper surface of the second 
attachment hole 30. The valve seat 56 is made of an elastic 
member, and the inner diameter of the valve seat 56 is 
substantially the same as the communication hole 32. 
Therefore, the fluid in the tank 38 is not obstructed when 
the fluid flows through the communication hole 32. 

The valve plug 14 made of a metal material has a 
bottomed cylindrical shape having a substantially U-shaped 
cross section. An annular seating section 58 protruding by 
a predetermined length is formed on the upper surface of the 
valve plug 14. The valve plug 14 is displaceable in the 
axial direction in the second attachment hole 30. When the 
seating section 58 is seated on the valve seat 56, the 
communication hole 32 of the body 12 is closed. There is a 
clearance 60 of a predetermined distance between the outer 
circumferential surface of the valve plug 14 and the inner 
circumferential surface of the second attachment hole 30. 

The spring 18 is interposed between the inner portion 
of the valve plug 14 and the upper surface of the spring- 
receiving member 16. The spring 18 is urged upwardly so 
that the valve plug 14 is seated on the valve seat 56. 

A hole 62 is formed at a substantially central portion 
of the annular spring-receiving member 16, through which the 
fluid flows when the valve 10 is connected to the tank 38. 



A bent section 64 is formed in the vicinity of the hole 62 
of the spring-receiving member 16, and is slightly bent 
upwardly. That is, when one end of the spring 18 is 
attached to the upper surface of the spring-receiving member 
16, the bent section 64 prevents the spring 18 from being 
released undesirably. 

The spring-receiving member 16 is engaged with a second 
stepped section 66 having a diameter widened radially 
outwardly at the lower part of the second attachment hole 
30. A projection 68 protruding radially inwardly is formed 
by upwardly pressing the inner circumferential surface of 
the second attachment hole 30 with an unillustrated jig or 
tool. The spring-receiving member 16 is held between the 
projection 68 and the second stepped section 66. Therefore, 
the spring- receiving member 16 is fixed to the body 12. 

The valve 10 according to the embodiment of the present 
invention is basically constructed as described above. 
Next, its operation, function, and effect will be explained. 
In the explanation, it is assumed that in an initial state 
the valve 10 is attached to the upper end of the bottomed 
tank 38 in which the fluid (for example, xenon gas) is 
sealed, the seating section 58 of the valve plug 14 is 
seated on the valve seat 56, and the fluid in the tank 38 
has not been discharged yet . 

When the tank 38 is attached to the connecting plug 42 
which is fixed, for example, on an unillustrated wall 
surface, the tank 38 is rotated to be connected with the 



connecting plug 42. In particular, the screw section 40 of 
the first attachment hole 28 of the valve 10 attached to the 
tank 38 is screwed with the screw section 48 of the 
connecting plug 42. When the screw section 48 is screwed 
with the screw section 40 of the first attachment hole 28, 
the tank 38 is displaced in a direction toward the 
connecting plug 42. Alternatively, the tank 38 may be 
fixed, and the connecting plug 42 may be rotated to be 
connected with the tank 38. 

As shown in FIG. 2, the lower surface 57 of the large 
diameter section 50 of the connecting plug 42 abuts on the 
upper surface 59 of the first seal member 34 of the body 12 
as the tank 38 is displaced in the axial direction. When 
the tank 38 is further displaced, the first seal member 34 
is pressed by the large diameter section 50 by a 
predetermined length in the axial direction. As a result, 
the first seal member 34 is deformed along the inclined 
section 24 and the upper surface of the main section 22. 

At that time, the end surface 55 of the pin section 44 
does not abut on the upper surface 61 of the valve plug 14. 
Therefore, the seating section 58 of the valve plug 14 is 
seated on the valve seat 56 to block the flow of the fluid 
in the tank 38. 

The gas -tightness is retained by the first seal member 
34 in the first attachment hole 28 and the second attachment 
hole 30, before the valve plug 14 is separated from the 
valve seat 56 to discharge the fluid in the tank 38. 



As shown in FIG. 3 # when the tank 38 is further 
rotated, the tank 38 is further displaced in the direction 
toward the connecting plug 42. Accordingly, the end surface 
55 of the pin section 44 abuts on the upper surface 61 of 
the valve plug 14, and the valve plug 14 is pressed 
downwardly against the spring force. 

The lower surface of the screw section 48 contacts the 
upper surface of the third seal member 54 substantially 
simultaneously, or slightly earlier than the pressing action 
of the end surface 55 on the upper surface 61 of the valve 
plug 14. 

As a result, the seating section 58 of the valve plug 
14 is separated from the valve seat 56. Accordingly, the 
fluid in the tank 38 flows into the communication hole 32 
through the internal clearance of the second attachment hole 
30 from the hole 62 of the spring-receiving member 16. The 
fluid in the communication hole 32 is discharged to the 
unillustrated tube through the communication passage 46 via 
the slit 47 of the pin section 44. 

In this situation, the fluid in the tank 38 does not 
flow from the communication hole 32 to the first attachment 
hole 28 since the flow is blocked by the third seal member 
54. Therefore, the fluid can be prevented from leaking 
outside, which would be otherwise caused through the first 
attachment hole 28 communicating with the communication hole 
32. Further, the first attachment hole 28 is also closed by 
the first seal member 34 and the large diameter section 50 



of the connecting plug 42. Therefore, the fluid can be 
reliably prevented from leaking outside. 

Next, when the tank 38 is detached from the connecting 
plug 42, the tank 38 is rotated in a direction opposite to 
the direction for attaching to the tank 38. Accordingly, 
the tank 38 is displaced in a direction to separate from the 
connecting plug 42, unscrewing the screw section 40 of the 
body 12 of the valve 10 from the screw section 48 of the 
connecting plug 42. 

The pin section 44 is separated from the upper surface 
61 of the valve plug 14, and thus the valve plug 14 is 
pressed upwardly by the spring force of the spring 18. 
Accordingly, the seating section 58 of the valve plug 14 is 
seated on the valve seat 56. As a result, the flow of the 
fluid is blocked, and the fluid does not flow from the tank 
38 through the clearance 60 between the second attachment 
hole 30 and the valve plug 14. 

Even when the tank 38 is completely detached from the 
connecting plug 42, the seating section 58 of the valve plug 
14 is pressed upwardly by the spring force of the spring 18 
to keep the seating section 58 seated on the valve seat 56. 
Accordingly, the fluid in the tank 38 does not leak outside. 
Thus, the gas-tightness in the tank 38 is reliably secured. 

As described above, in the valve 10 according to the 
embodiment of the present invention, the first seal member 
34 is provided on the upper surface of the main section 22 
of the body 12, and the third seal member 54 is provided 
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between the first attachment hole 28 and the communication 
hole 32. As a result, the large diameter section 50 of the 
connecting plug 42 is pressed by the first seal member 34, 
before the valve plug 14 is separated from the valve seat 
56. Therefore, the fluid is prevented from leaking outside. 

When the valve plug 14 is pressed by the pin section 44 
and separated from the valve seat 56, the gas-tightness of 
the fluid is kept by the first seal member 34 as well as the 
third seal member 54. Accordingly, the fluid in the tank 38 
can be reliably prevented from leaking outside. 

Further, the second seal member 36 is held between the 
flange section 26 and the upper end of the tank 38 when the 
flange section 26 engages with the upper end of the tank 38 
in which the fluid is sealed. Thus, the fluid in the tank 
38 is prevented from leaking outside. 

While the invention has been particularly shown and 
described with reference to preferred embodiments, it will 
be understood that variations and modifications can be 
effected thereto by those skilled in the art without 
departing from the spirit and scope of the invention as 
defined by the appended claims. 



